The type species and nomenclature are discussed in detail of the genus-group names that have been used, correctly or incorrectly, in combination with species recorded from Portugal. This work strictly adheres to the rules of the International Code of Zoological Nomenclature, in order to promote nomenclatural stability. The contents are strictly nomenclatural as no view is taken on the taxonomic validity or rank of the genus-group names.
Introduction
While preparing a monograph on Portuguese Scarabaeoidea, I was confronted with the need to ascertain the validly designated type species for the various genus-group names associated with this fauna. This proved to be an arduous task. The difficulty stems from the fact that most twentieth century European authors (a praiseworthy exception is Dellacasa [1983] ) either do not indicate type species or, when they do, they fail to state the reasons why they believe that the indicated nominal species is the type species. Yet, type species are paramount for nomenclatural stability. As highlighted in the International Code of Zoological Nomenclature (Article 61.
1.1): "No matter how the boundaries of a taxonomic taxon may vary in the opinion of zoologists the valid name of such taxon is determined (Art. 23.3) from the name-bearing type(s) considered to belong within those boundaries."
Whenever the type species was not originally fixed, I cannot be absolutely sure, despite my best endeavours, that the type species indicated here is the validly designated one. It is possible that I have missed a valid subsequent designation previous to the one I am indicating. I would gratefully accept any corrections to my conclusions.
Two requirements of the Code, in particular, have been often overlooked in subsequent type species designations:
-That a nominal species is only eligible to be fixed as the type species if it is an originally included nominal species (Article 67.2).
-That the name of a type species remains unchanged even when it is a junior synonym or homonym, or a suppressed name (Articles 67.1.2 and 81.2.1). Here I give the name of the type species in its original combination, correct original spelling, author and date, followed in brackets by the Article(s) under which its designation is validated if it was cited differently, and the exact way in which it was cited.
It appears also that, in matters dealing with type species, taxonomic species have often been mistaken for nominal species. However, strict application of Article 67.2 is moderated by Article 67.7 (Status of incorrect citations).
The following rulings of the Commission, quoted below from the respective Directions, are relevant in a number of cases. Rulings with a more restricted scope will be referred to as the cases arise.
Direction 4 (1954), on subsequent type species designations by Latreille (1810): "OPINION 136 (embodying also OPINION 11) : the title of the under-mentioned work is to be entered in the Official List of Works Approved as Available for Zoological Nomenclature, together with the accompanying note: Latreille (P.A.) , 1810, Considérations générales sur l'Ordre naturel des Animaux composant les Classes des Crustacés, des Arachnides et des Insectes avec un Tableau méthodique de leurs Genres disposés en Familles the entries in the Tableau méthodique at the end of this work are to be accepted as constituting the selection, under Rule (g) 
in Article 30, of type species for the genera concerned in those cases where Latreille there cited for the genus concerned one nominal species only but in no other case, it being understood that a selection so made is to be accepted as valid selection only (a) if the nominal species so selected was one of those included in the genus by its original author and (b) if the type species for the genus concerned had not been determined under any of the earlier Rules in Article 30 or by a previous selection made under Rule (g)".
Opinion 11 was published in 1910, and the first clarification, Opinion 136, dates from 1939. It is worth noting that in the Tableau Méthodique, where Scarabaeoidea are concerned, except for Aegialia and Cremastocheilus, Latreille (1810) credits all nominal species to Fabricius. As a consequence, strict application of Article 67.2 would deny validity to a number of Latreille's (1810) designations. However, they are valid under Article 67.7.
Direction 32 (1956), on subsequent type species designations by Westwood (1838) : "(f) Westwood (J.O.) , [1839] [1840] , An Introduction to the modern Classification of Insects, 2 volumes, the entry to be made to bear the endorsement that in the separately-paged Synopsis" (pp. 158) attached to volume 2 the species specified against the names of the genera enumerated are to be treated as having been there definitely selected to be the type species of those genera (Opinion 71) (Title No. 22 
)".
Opinion 71 was published in 1922. Furthermore, the dates to be accepted for the various parts of Westwood's work were set out in Direction 63 (1957a) . The publication date of pages 17-32 of the "Synopsis", which include the Scarabaeoidea, is July 1838.
This note is purely nomenclatural as no view is taken on the taxonomic validity or rank of genus-groups names. Genus-group names are arranged in alphabetical order. All genus-group names rightly or wrongly used in combination with species known to occur in Portugal or that have been recorded from this country are listed. Portugal in this context means continental Portugal excluding, therefore, the Azores and Madeira islands. With the exception of Paramonotropus, only available names are listed. Paramonotropus is listed because it is recorded by Baraud (1992) as if it were an available name for a subgenus of Monotropus Erichson, 1847. Incorrect subsequent spellings are not available names (Articles 19.1 and 33.3), thus, they are not listed.
A word seems necessary on FranHois Louis Nompar de Caumont de Laporte, Comte de Castelnau, and the reason why I would prefer to refer to him as "Castelnau". Except, perhaps, for French authors, there is currently a definite trend to refer to him as "Laporte". It is a fact that his early works are signed "F.L. de Laporte". However, as soon as he was made count of Castelnau, he started signing with his new nobility title. That is the case of his most often quoted work, the 1840 Histoire Naturelle des Insectes Coléoptères, which is signed (1994) . Dechambre (2002) attempted a reversal of precedence by application of Article 23.9. However, he overlooked ; d<m's (1994) usage of Aleurostictus Kirby, 1827 as the valid name. Therefore, the first condition of Article 23.9.1 is not really met, unless Smith (2004) is correct. Smith (2004) argued that ; d<m's (1994) usage of Aleurostictus as the valid name is not to be considered in determining usage because it is listed in a checklist (Article 23.9.6). Smith's contention that Ádám's usage is excluded under Article 23.9.6 is debatable. Whatever the case might be, those who consider Dechambre's (2002) action to be in error and believe that there are good reasons to use Aleurostictus Kirby, 1827 as the valid name, must refer the case to the Commission, and prevailing usage must be maintained until the Commission has made a ruling (Article 23.10). A further reason to maintain prevailing usage is the recently submitted application for the conservation of the name Gnorimus . The Commission (2005b) acknowledged receipt of that application on 30 September 2005. Hence, from that date on, any usage of the name Aleurostictus contravenes not only Article 23.10 but Article 82 as well.
There have been doubts as to the availability of Aleurostictus from Kirby, 1827 because it was not presented in the nominative singular. For that reason, the name has been credit to Stephens (1839) who published Kirby's name in the singular. However, Stephens's usage of the name in the singular is predated by Westwood, 1838 . Kirby (1827 wrote: "Aleurosticti. Subtus hirti: elytris nitidis, abdominis lateribus, elytris et podice emarginato farinoso-guttatis; prothorace canaliculato. Palpis articulo extimo subfoveato. Ex. Trichius nobilis, octopunctatus, &c.", and further down in the same page: "Should any of these, upon further examination, appear more than subgenera, it will be easy to alter the name to the singular." According to Article 11.8, a genus-group name must be, or be treated as, a noun in the nominative singular. Article 11.8.1 further establishes that a genus-group name proposed in Latin text but written otherwise than in the nominative singular because of the requirements of Latin grammar is available, provided that it meets the other requirements of availability, but it is to be corrected to the nominative singular. Even though it was not because of the requirements of Latin grammar that Kirby published the name in the plural, to deny him authorship on that basis; d<m (1994), an instance of an overlooked type species fixation.
; d<m (1994) Löbl et al. 2006 : 86. Villa & Villa (1833 credited the name Armideus to "Zieg.", possibly the Viennese naturalist Franz Anton Ziegler. They listed "Ceratophyus. Fisch." and "Geotrupes. Latr." as its synonyms, and included in it "monoceros Dhl." (with "dispar Rossi" and "Fischeri Zwich." as its synonyms), "Thyphaeus F.," "subarmatus Dej.," and "Momus F." Four of these names were then available, including "Thyphaeus F.", provided that it is accepted that "Thyphaeus" was a lapsus for either "Typhaeus" or "Typhoeus" (Fabricius always use the spelling "typhoeus" whereas Linnaeus once used the spelling "typhaeus" in his 1764 work). I did not find any type species designation prior to Löbl et al. 2006 .
Perhaps, it is worth noting that Boucomont (1912: 21) listed "Armidens Villa, Col. Eur. 1833, p. 16." as a synonym of Typhaeus Leach, 1815. If Boucomont intended "Armidens" as an emendation, he failed to declare it. Therefore, "Armidens" in Boucomont (1912) must be regarded as an incorrect subsequent spelling, i.e., it is not an available name.
Ataenius Harold, 1867a: 82. Type species Ataenius scutellaris Harold, 1867 (cited as "A. scutellaris"), by subsequent designation of Cartwright, 1974: 1. Even though a description of the genus was published only in Harold, 1867b, the name Ataenius is available from Harold, 1867a. In the 1867a paper, Harold erected the genus Ataenius for five nominal species, the first of which is Ataenius scutellaris. In the 1867b paper, Harold, gave a description of the genus and described Ataenius opacus. Paulian (1942: 109) Linnaeus, 1758 , and included "S. laticollis Linné, 1767", "S. variolosus Fabr., 1787"," S. cicatricosus Lucas, 1846-7", "S. puncticollis Latr., 1819", and "S. semipunctatus Fabr., 1792". It is worth noting that in the key to species, Bedel (1892) wrote "(Ateuchetus nom. nov.)". Erichson (1847: 751) considered Actinophorus Creutzer, 1799 a subgenus of Ateuchus Weber, 1801, and included in it five nominal species: "puncticollis Latr.", "parumpunctatus Kl.", "semipunctatus F.", "variolosus F.", and "laticollis F". As a replacement name for Actinophorus sensu Erichson, 1847, the type species of Ateuchetus Bedel, 1892 has to be one of the nominal species included by Erichson under Actinophorus (Article 67.8.1). For that reason, Kabakov's (1980) (1828a), who were indeed the first to give a description of the genus, and included five nominal species, "Anis. agricola" being the first listed and "Anis. horticola" the second. As discussed above, the validly designated type species of Anisoplia Schönherr, 1817 is Scarabaeus horticola Linnaeus, 1758 by Curtis (1834) .
As it stands, Autanisoplia is the valid name for the genus, or subgenus, that includes Melolontha austriaca Herbst, 1783, the designation by Westwood (1838) of Melolontha austriaca as type species of Anisoplia being predated by that by Curtis (1834) of Scarabaeus horticola Linnaeus, 1758, therefore invalid. However, as stated above (see under Anisoplia), an application to the Commission is in preparation for the conservation of Anisoplia in its current prevailing sense, i.e., type species Scarabaeus agricola Poda, 1761. The fate of the name Autanisoplia depends on the terms of that application and the ruling by the Commission.
To maintain Anisoplia in its current prevailing sense it is necessary that both above mentioned type species designations, Curtis's (1834) and Westwood's (1838) , are suppressed. If only Curtis's designation is suppressed, Autanisoplia will become a junior objective synonym of Anisoplia. However, if neither of them is suppressed Autanisoplia will remain a valid name. In that case it will be necessary to find the valid name for Anisoplia sensu auctorum. Medvedev (1949) Medvedev, 1949 . Therefore, Autanisoplia Medvedev, 1949 is the valid name for the group of species assigned by Baraud (1991) to Anisoplia. Two names are available for the subgenus Anisoplia s. str. sensu Baraud, 1986 , Lasioplia Medvedev, 1949 , and Ammanisoplia Medvedev, 1949 . I here arbitrarily choose, under Article 24.2.1, that priority is given to Lasioplia whenever Lasioplia Medvedev, 1949 and Ammanisoplia Medvedev, 1949 are considered synonyms. Later Baraud (1991) described a new subgenus, Pilleriana.
Summing up, the valid names for Anisoplia sensu auctorum and its subgenera are: -Genus Autanisoplia Medvedev, 1949 Latreille, 1810 : 428. Geoffroy (1762 created the genus Copris for ten species, the first of which is the "Copris capitis clypeo lunulato, margine elevato, corniculo denticulato" or "Le bousier capucin", referred by Geoffroy to "Linn. Syst. nat. edit. 10, n. 8. Scarabaeus thorace tricorni, intermedio obtuso bifido, capitis cornu erect"., i.e., Scarabaeus lunaris Linnaeus, 1758. Geoffroy (1762) did not apply the principles of binominal nomenclature to his work so no nominal species as such is listed. By a ruling of the Commission (1994 -Opinion 1754) " Copris Geoffroy, 1762 (Gender: masculine) , type species by subsequent designation by Latreille (1810) Scarabaeus lunaris Linnaeus, 1758" is conserved and placed on the Official List of Generic Names in Zoology.
Cytoderhinus Seabra, 1909: 12. Type species Scarabaeus fimetarius Linnaeus, 1758 (cited exactly like that), by subsequent designation of Dellacasa et al. 2001 : 13. Seabra (1909 Even though the true identity of Melolontha pulverulenta Fabricius, 1775 might be doubtful, I believe that it can be safely stated that Melolontha pulverulenta sensu Mulsant, 1842 is the species that, under the authority of Bedel (1911) , has been know for a long time as Hoplia farinosa (Linnaeus, 1761 ), until Jessop (1986 Jessop (1986) used the name Hoplia philanthus (Fuesslin) for the British species, and this was corroborated by Krell (1991) who proposed the synonymy Hoplia philanthus (Fuesslin, 1775) = Hoplia farinosa auct. nec (Linnaeus, 1761 Dellacasa et al. 2001 : 13. Seabra (1909 Pierotti (1982) and Dellacasa (1983) but neither designated a type species. I did not find any type species fixation prior to Dellacasa & Dellacasa, 2006 Shipp, 1895 : 220. MacLeay (1821 described Heliocantharus, as a subgenus of Scarabaeus Linnaeus, 1758, for 19 nominal species, including "Scarabaeus sacer". According to his Circular System (also known as "Quinarianism" a name derived from the special significance thought to be played by the number five), MacLeay split the genus Scarabaeus into five groups or types. He gave a name to each of those groups, except "Typus IV. Nondum detectus" (not yet discovered). "Typus I", which he called "Heliocantharus. Krell (1991) proposed that priority should be accorded to Scarabaeus argenteus Poda, 1761, because its use is unequivocal whereas the name Scarabaeus farinosus Linnaeus, 1761 had been used for two different species. Krell's (1991) Westwood, 1845 were once believed to be also synonyms, but are now considered to be a different species (Kujten, 1983) . Allsopp (1982) Dellacasa, 1983 : 318. Koshantschikov (1912 wrote: "Hierzu gehören montivagus, praecox, liguricus und eine neue Art aus Centralasien, falcispinis m." The names montivagus, praecox, and liguricus are the valid names of well-known species. Koshantschikov's sentence can not be construed as the designation of any of the four nominal species he cites as the type species. Dellacasa (1983: 318) (Handb., III, 434) ,..." Reiche's statement does not make sense. If he was right, then the name Paleira would be unnecessary, as it would just be an objective junior synonym of Epicometis Burmeister, 1842. Reiche, however, was wrong. Burmeister (1842) created the genus Epicometis for five nominal species, of which Cetonia femorata Illiger, 1803 is the first listed, and that does not constitute type species fixation. It is worth noting, perhaps, that Reiche's statement could be understood as falling under Article 69.1.1 and, therefore, to constitute a valid subsequent type species fixation. That, however, is not so because Article 69.1.1 requires that it must be clear that the author accepts the nominal species so designated as the type species, which Reiche obviously did not.
Palora Mulsant & Rey, 1871: 360. Type species Melolontha junii Duftschmid, 1805 (under Article 67.7 -cited as "Anomala junii, Duftschmidt"), by monotypy. This name was created as a subgenus of Anomala Samouelle, 1819.
Paramonotropus (unavailable). Medvedev (1951: 499) proposed the new genus Paramonotropus for the two only Iberian species of Monotropus Erichson, 1847 then known: staudingeri (Schaufuss, 1861) and laticollis (Pérez Arcas, 1874) . No type species was designated by Medvedev (1951) , therefore, as already pointed out by Smetana & Smith (2006) , the name Paramonotropus is not available (Article 13.3). As already 1797. This name is an objective senior synonym of Aphodius Illiger, 1798, but it is permanently invalid because it is a junior homonym of Platycephalus Block, 1795 (Pisces).
Platycerus Geoffroy, 1762: 59. Type species Scarabaeus caraboides Linnaeus, 1758 (under Article 67.7: cited as "Lucanus caraboides, Fab".), by subsequent designation of Latreille, 1810 : 429. Geoffroy (1762 created the genus Platycerus for five species, the fourth of which is the "Platycerus violaceo-caeruleus, elytris laevibus" or "La chevrette bleue", referred by Geoffroy to "Linn. Syst. nat. edit. 10, n. 63. Scarabaeus Scarabaeus maxillosus, maxillis lunulatis, thorace marginato", i.e., Scarabaeus caraboides Linnaeus, 1758. Geoffroy (1762) did not apply the principles of binominal nomenclature to his work so no nominal species as such is listed. By a ruling of the Commission (1994 -Opinion 1754) " Platycerus Geoffroy, 1762 (gender: masculine) , type species by subsequent designation by Latreille (1810) There is, however, no evidence that besides the name, Creutzer was also responsible for satisfying the criteria of availability other than actual publication, as required by Article 50.1.1. In fact, neither the text nor the figure are signed or have any other indication as to their authorship. Therefore, Panzer has to be presumed as the author.
Potosia Mulsant & Rey, 1871: 413. Type species Cetonia speciosissima Scopoli, 1786 (cited as "Cetonia speciosissima, Scop."), purportedly a junior synonym of Scarabaeus aeruginosus Drury, 1773 (see comment on the date of this reference below), by subsequent designation of Arrow, 1910 : 136. Mulsant & Rey (1871 described Potosia, as a subgenus of Cetonia Fabricius, 1775, for six nominal species, including Cetonia speciosissima Scopoli, 1786 . Smetana & Smith's (2006 subsequent designation of Cetonia floricola Herbst, 1790 as type species is invalid, being preceded by Arrow's (1910) . Potosia Mulsant & Rey, 1871 is a senior subjective synonym of Cetonischema Reitter, 1899 (type species Scarabaeus aeruginosus Drury, 1773, by subsequent designation of Medvedev, 1964 ). Arrow's designation appears to be an overlooked type species designation. It may cause some nomenclatural instability, but I doubt that all the genera and/or subgenera, into which these and related species are split, are justified. The species currently assigned to Cetonischema are not present in Portugal. I suggest that, until the phylogenetic relationships between the pertinent groups of species are better understood, those present in Portugal should preferably be placed in the genus Protaetia Burmeister, 1842. However, that is a taxonomic decision and, as such, beyond the scope of this paper.
Scarabaeus aeruginosus Drury is often dated from 1770. However, according to the Commission (1957b -Opinion 474), the date to be accepted for determining the priority of names published in volume 1 of Drury's work is 1773, which is the date of publication of the Index containing the binominal names.
Protaetia Burmeister, 1842: 472. Type species Cetonia spectabilis Schaum, 1841 (cited as "Cetonia spectabilis, Schaum"), by subsequent designation of Arrow, 1910 : 136. Burmeister (1842 Curtis, 1829 : 258. Fallén (1807 credited the authorship of the genus to Gyllenhal, but Gyllenhal's work was not published until 1808. Fallén (1807) and Gyllenhal (1808) Dellacasa (1983: 403) . Schmidt (1913) described Pseudagolius, as subgenus of Aphodius Illiger, 1798, for nine nominal species: coloradensis Horn, 1870, dentiger LeConte, 1859, nasutus Reitter, 1887 , terminalis Say, 1823 , przewalskyi Reitter, 1887 , cruentatus LeConte, 1878 , circassicus Reitter, 1892 , castaneus Illiger, 1803 , and jakovlevi Koshantschikov, 1902 (Fab.): Gyll. I. 9. 5.", and (page 82) "Psammodius Gyll. Typus P. sulcicollis (Illig.): Gyll. I. 9. 6". Landin (1956) Olivier, 1789 (cited as "melontha aestiva" , where "melontha" is clearly a lapsus for "melolontha"), by monotypy. For a discussion on the authorship and date see Branco (2006) . Scarabaeus Linnaeus, 1758: 345. The vast majority of authors regard, explicitly or implicitly, Scarabaeus sacer Linnaeus, 1758 as the type species. Yet, the validly designated type species, under Direction 4 and Article 67.7 is Scarabaeus hercules Linnaeus, 1758 (cited as "Geotrupes hercules, Fab."), by subsequent designation of Latreille, 1810: 428. As illustrated in the table below, in early nineteenth century there were three conflicting generic assignments, by Fabricius (1801) , Latreille (1802) MacLeay's classification came to be the one adopted by the vast majority of modern authors. Yet, for 40 years (since its publication in 1954 until Ádám (1994) ), the consequences of Direction 4 on the nomenclature of the Scarabaeoidea went apparently unnoticed. Ádám (1994) , disregarding the preamble of the Code, incorporated into his classification of the Hungarian Scarabaeoidea the full implications of Direction 4.
As already pointed out by Ziani (2002a) , and as it is plainly patent from Ádám's 1994 paper, now adopting Latreille's type species designation causes a major disruption in the current nomenclature of the entire group. Zídek & Pokorný (2005) unsuccessfully tried to demonstrate that Latreille's 1810 designation of Ateuchus sacer as type species of Ateuchus Fabricius, 1801 equated to the designation of Scarabaeus sacer as the type species of Scarabaeus Linnaeus, 1758. I regret to have to say, but in my view they fail to prove their point. Their argumentation would be valid for the same nominal genus, but not from one nominal genus to another. For the three genera in question, Ateuchus, Geotrupes, and Scarabaeus, the examples given by Latreile in his 1802 work are the same as in his 1810 "Tableau méthodique." Adopting as type species the examples in Latreille's 1810 "Tableau méthodique" means going back to Latreille's 1802 classification. A ruling by the Commission on this matter seems highly desirable and, though this is not supported by the Code, I suggest that in the meantime prevailing usage should be maintained. After so many years of virtually universal usage of MacLeay's classification it is simply inconceivable reverting now to Latreille's.
Although this paper is not dealing with family-group names, I should point out that to credit the name Scarabaeidae to Latreille (1802) , as currently done, is not without problems. In "Famille Seizième. Scarabéïdes; scarabaeïdes." Latreille (1802) placed 11 genera, including Scarabaeus of which he gave as only example "Scarabaeus hercules. Lin." In "Famille Quatorzième. Coprophages; coprophagi." Latreille (1802) included five genera, the first being Ateuchus of which he gave as only example "Ateuchus sacer. F." In fact, it was MacLeay (1819) who first used the name Scarabaeidae in its current sense, i.e., type genus Scarabaeus Linnaeus, 1758 with type species Scarabaeus sacer Linnaeus, 1758. For Scarabaeidae sensu Latreille, 1802 , MacLeay (1819 proposed the name Dynastidae, based on Dynastes MacLeay, 1819 proposed as a replacement name for Scarabaeus sensu Latreille, with type species Scarabaeus hercules Linnaeus, 1758. This is a case of altered concept and, as illustrated by Ádám's 1994 paper, stability and universality can be threatened. According to Article 65.2.2, to preserve stability and universality, the case should be referred to the Commission for a ruling.
Serica MacLeay, 1819: 146. Type species Scarabaeus brunneus Linnaeus, 1758 (cited as "Scarabaeus brunneus. Linn."), by monotypy. The original spelling of the type species is "brunnus". Later Linnaeus (1761) used the spelling "brunneus" and later still returned to "brunnus" (Linnaeus, 1767 (Branco & Ziani 2006) , Mulsant (1842) created Thorectes for a single species that he identified as "Scarabaeus laevigatus Fabricius", noting that (page 369): "Cette espèce habite nos provinces du midi où elle n'est pas rare." Bedel (1903) pointed out that Fabricius's Scarabaeus laevigatus was described from Tanger, that the species reported by Mulsant (1842) does not occur in Morocco, and that it should take the name "intermedius Costa, 1827" (see comment above, under Jekelius, on the actual date of publication of Scarabaeus intermedius Costa). The option offered by Article 70.3 that if an author discovers that a type species was misidentified, the author may select, and thereby fix as type species, the species that will, in his or her judgment, best serve stability and universality, is precluded by Boucomont's (1905) choice. Boucomont (1905: 216) Scopoli, 1763 , by subsequent designation of Medvedev, 1964 : 86. Medvedev (1964 stated, without explanation, that the type is "Scarabaeus squalidus Scopoli, 1783" (sic!) (the error in the date, 1783 instead of 1763, as well as the incorrect subsequent spelling "squalidus" were then widespread). Mulsant (1842) did not include Scarabaeus squallidus Scopoli, 1763 amongst the nominal species of his new genus. Medvedev (1964: 86) , however, of the two nominal species included by Mulsant, placed Tropinota reyi Mulsant, 1842, and only Tropinota reyi, in synonymy with Tropinota squallida (Scopoli, 1763 
